ment. Although this was initially treated with intravenous fentanyl, the patient was difficult to assess following parenteral opioids. It was felt that repeated doses of fentanyl would interfere with our ongoing assessment of his neurologic status. Written, informed consent was obtained from the parents and a continuous femoral nerve block was performed using the technique described below. An initial bolus dose of 20 ml of 0.25070 bupivacaine (1.1. mg/kg) with adrenaline was followed by a continuous infusion of 6.5 mllhour of 0.2070 bupivacaine (0.3 mg/kg/hr). No further parenteral opioids were required. The patient's neurologic examination continued to improve and on day 3 he was taken to the operating room for placement of an intramedullary rod. He was weaned from mechanical ventilation and extubated on hospital day 5. The femoral nerve blockade was continued until hospital day 6.
METHODS

Data Collection
We retrospectively reviewed the records of patients admitted to the PICU in whom a femoral catheter was placed for continuous femoral nerve blockade following traumatic fracture of the femur. The following demographic information was obtained: age, gender, weight, type of accident, level of femur fracture, and associated injuries. The following information was obtained concerning the continuous femoral nerve block: local anaesthetic used including concentration and rate of infusion, duration of use, and the need for supplemental parenteral opioids. Technical problems with the catheter including inadvertent dislodgement or inability to inject medication were determined.
Catheter Placement and Local Anesthetic Dosing
The following technique was used in all cases. After sterile skin preparation with betadine, a 3 Fr gauge, 8 cm single-lumen, central venous catheter (Cook Critical Care, Bloomington, Indiana) was placed in the femoral sheath using the Seldinger technique. The needle was Anaesthesia and Intensive Care, Vol. 22, No. 5, October, 1994 inserted two to four centimetres below the inguinal ligament, lateral to the femoral artery. The femoral sheath was entered using a double "pop" technique through the subcutaneous fascia and then the femoral sheath'. When the femoral sheath was entered, the guidewire was inserted, the needle removed and the catheter advanced into the sheath. Following catheter placement and negative aspiration, an initial bolus dose of 0.5 mllkg (maximum 20 ml) of 0.25% bupivacaine with adrenaline 1:200,000 was administered in 3 to 5 ml increments every two to three minutes. This was followed by a continuous infusion of 0.15 mllkg/hour of 0.2% bupivacaine (0.3 mg/kg/hr).
Analgesic Efficacy and Supplemental Analgesia
The need for supplemental analgesia was assessed according to our usual routine in the PICU which includes both direct questioning concerning complaints of pain in patients who are able to respond in addition to the observation of behavioural and physiologic responses. As this was a retrospective review, formal pain scores were not available. Patients who were thought to be in pain received an additional bolus dose of local anaesthetic (0.25 mllkg) followed by an increase in the infusion rate of 0.1 mllkg/hour toa maximum of 0.25 mllkg/hr (0.5 mg/kg/hr). If this was ineffective, supplemental intravenous opioids were available and the infusion was not increased above 0.25 mllkg/hr.
RESULTS
Continuous femoral nerve block was used in four patients and the demographic data are summarized in Table 1 . The data concerning the catheter and infusion are summarized in Table 2 . The four patients ranged in age from 8 to 12 years and in weight from 29 to 46 kg. Three had a fracture of the mid-shaft of the femur while one had a fracture of the lower third of the femur. Associated injuries included closed head trauma in all four patients, subarachnoid hemorrhage in one patient and splenic laceration in one patient. The closed head trauma was severe enough to require endotracheal intubation and hyperventilation in two patients.
The catheters were left in place for four to six days. Supplemental opioid analgesic agents were required in only one patient following catheter placement. This patient required two doses of intravenous fentanyl during transport for radiologic imaging. No complaints of pain were voiced with normal movement or at rest. No technical difficulties or complications related to the catheter or the infusion of local anaesthetic were noted in any of the patients.
DISCUSSION
Regional anaesthetic techniques have gained recent popularity as a means of optimizing postoperative analgesia while minimizing adverse effects associated with parenteral opioid administration. Although the majority of regional anaesthesia is used following surgical procedures, it may also provide analgesia for non-surgical pain such as that associated with major trauma. While epidural analgesia is the most popular regional anaesthetic technique, the blockade of a peripheral nerve or plexus is a commonly used technique.
Although previous reports have documented the efficacy of a single-shot femoral nerve block 2 . 5 , we are unaware of previous reports of a continuous infusion technique in the paediatric ICU setting. Continuous femoral blockade has seen limited use for postoperative pain relief in adults 6 and our review revealed its use in only one paediatric patient 7. We have found this technique to be effective in providing analgesia in patients with traumatic femur fractures thereby eliminating or decreasing the need for parenteral opioids. This may be particularly useful when opioids are contraindicated due to associated injuries. Opioids may interfere with the ongoing assessment of the neurological status of a patient with closed head injury or the repeated abdominal examination in a patient with intra-abdominal injuries. Additionally, recent evidence suggests that the synthetic opioids may increase intracranial pressure in patients with compromised compliances.
Epidural anaesthesia may also be used to provide analgesia for the lower extremities. However, with a unilateral injury, we felt that femoral nerve block offered several advantages. The femoral block can be performed with the patient supine, unlike the lateral position required for epidural catheter placement. Such positioning may be impossible or contraindicated in the ICU patient population. Additionally, epidural anaesthesia carries the risk of dural puncture which may be detrimental in the setting of increased intracranial pressure.
As our data was retrieved retrospectively from the patient's hospital records, a true evaluation of the efficacy of this technique is limited. Our method of assessment of analgesia is the same used on an everyday basis in most ICUs and the purpose of this report is not to compare this technique with other methods of pain control, but to describe our technique and report our initial experience with its efficacy and safety.
No supplemental opioids were administered to three of the four patients. One patient required two doses of intravenous opioid during transportation. This patient had a fracture of the lower third of the femur. While the majority of pain of a mid-shaft fracture is carried by the femoral nerve, fractures involving the upper or lower third may also involve components of pain transmitted by either the obturator or sciatic nerve. Riou et al found superior analgesia following femoral nerve blockade in patients with fractures of the midshaft when compared with fractures of the upper or lower third'.
In the previously mentioned studies, several different local anaesthetic and dosing regimens have been used. Our clinical experience with single-shot techniques has demonstrated adequate analgesia with 0.25% bupivacaine and therefore we can see no advantage in using a higher concentration. For the continuous infusion, we decided to start with 0.15 mllkg/hour of 0.2% bupivacaine (0.3 mg/kg/hr) since this is well below the maximum recommended infusion limits for bupivacaine of 0.4 to 0.5 mg/kg/hour 9 , and allows an increase in rate to 0.25 mllkg/hr (0.5 mg/kg/hr) if needed. Future studies are needed to determine if lower infusion rates or a decreased concentration of the local anaesthetic would be equally effective.
Reports of other peripheral nerve blockade techniques suggest that the addition of an opioid to the local anaesthetic solution may improve the quality of analgesia. Bourke and Furman have demonstrated improved analgesia with the addition of morphine to the local anaesthetic solution for blockade of the brachial plexus!o. The effect is thought to be related to the presence of opioid receptors along peripheral nerves and in sympathetic ganglia. Regardless of the solution chosen, the need to limit the dose of local anaesthetic and for ongoing assessment of the patient is demonstrated by reports of local anaesthetic toxicity with other regional anaesthetic techniques in children",'2.
